Pyrrolidine dithiocarbamate inhibits translocation of nuclear factor kappa-B in neurons and protects against brain ischaemia with a wide therapeutic time window.
Pyrrolidine dithiocarbamate (PDTC) is an antioxidant and inhibitor of transcription factor nuclear factor kappa-B (NF-kappa B). Because the role of NF-kappa B in brain injury is controversial and another NF-kappa B inhibiting thiocarbamate, DDTC, was recently shown to increase ischaemic brain damage, we investigated the effect of PDTC on transient brain ischaemia. Ischaemia was induced by occlusion of the middle cerebral artery (MCAO). In Wistar rats, the PDTC treatment started even 6 h after MCAO reduced the infarction volume by 48%. PDTC protected against MCAO also in spontaneously hypertensive rats and against forebrain ischaemia in Mongolian gerbils. PDTC prevented NF-kappa B activation in the ischaemic brain as determined by reduced DNA binding and nuclear translocation of NF-kappa B in neurons. PDTC had anti-inflammatory effect by preventing induction of NF-kappa B-regulated pro-inflammatory genes. In ischaemic rats, NF-kappa B was localized in cyclo-oxygenase-2-immunoreactive neurons. Blood cytokine levels were not altered by ischaemia or PDTC. When cultured neurons were exposed to an excitotoxin, no production of reactive oxygen species was detected, but PDTC provided protection and prevented nuclear translocation of NF-kappa B. The clinically approved PDTC and its analogues may act as anti-inflammatories and may be safe therapies in stroke with a wide time window.